Objective: To investigate the expression of LncRNA uc063iod.1 in patients with different diseases and to explore the correlation between expression level of LncRNA uc063iod.1 and Coronary Artery Disease (CAD). Method: Plasma samples were prepared using the blood extracted from total 101 patients undergoing coronary artery angiogram (63 CAD patients and 38 non CAD patients). The expression level of LncRNA uc063iod.1 was detected using quantitative real time polymerase chain reaction (qRT-PCR) and the relationship between expression level of LncRNA uc063iod.1 and CAD was explored. The clinicopathological features of patients with CAD were also discussed in our study. Results: The expression of LncRNA uc063iod.1 was significantly increased in the plasma of patients with CAD (p < 0.05). AUC was 0.701 (95%CI: 0.598 -0.804), and the sensitivity and specificity were 77.8% and 57.9% respectively. Conclusion: Upregulation of LncRNA uc063iod.1 in plasma can be used as a biomarker for the diagnosis of CAD.
Introduction
Cardiovascular diseases (CVD) are the leading cause of morbidity and mortality in the world. An estimated 17.7 million people died from CVDs in 2015, representing 31% of all global deaths. Of these deaths, an estimated 7.4 million were due to Coronary artery Disease (CAD). Atherosclerotic disease and its thrombotic complication are the common manifestation of CVDs that leads to the development of CAD; if untreated, it progresses into Myocardial Infarction and Heart Failure [1] . Reducing lipids, antiplatelet agents, anticoagulants, Percutaneous Coronary Intervention (PCI), and Coronary Artery Bypass Graft (CABG) surgery are available effective treatment measures for CAD. However, those treatments are challenged by the adverse effects of drugs, drug tolerance and high recurrence rate, resulting no change in mortality. Therefore, the development of a new non-invasive method that can diagnose CAD early in its onset is critical in improving its prognosis.
Modern advancement in genome-wide analyses has identified large number of long non-coding RNAs (LncRNAs), which are transcribed in human genome.
LncRNAs are non-protein coding RNA, which are 200 to 10,000 nucleotides in length [2] . Even though LncRNAs are new to the research world, they have already been used as promising biomarkers for diagnosis of several diseases.
LncRNA PCA3 is already a well-established biomarker for prostate cancer [3] .
Likewise, LncRNA ATB can serve as biomarker to detect Coal Worker Pneumoconiosis [4] . And LncRNA LIPCAR is shown to have potential to serve as a biomarker for heart failure [5] . Recent studies have already claimed several LncRNAs are associated with initiation and progression of coronary heart diseases [6] .
LncRNA uc063iod.1 is human equivalent of LncRNAE330013P06 (E33), which is also named as Cardiac Mesoderm Enhancer-associated Noncoding RNA (CARMN) or MIR143HG [7] . In an animal model study, the LncRNAE33 was found to induce foam cell formation promoting atherosclerosis [8] . And in the same study, LncRNA uc063iod.1 was upregulated in monocytes derived from type II diabetic patients. Study has proven that monocytes play essential roles in initiation, progression and development of atherosclerosis and CAD [9] . E33 is associated with M2 macrophage; and M2 macrophage accelerates the cholesterol uptake and induces foam cell formation promoting atherosclerosis [10] . Intraplaquehemorrhage accelerates atherosclerosis via oxidant stress and contributes to lesion development and destabilization. M2 macrophage is also found in intra plaque hemorrhage in coronary atheroma [11] . LncRNA uc063iod.1 is host gene of miR-143 and miR-145. Several studies suggested that mir-143 and mir-145 is associated with progression development of atherosclerosis and CAD [12] [13] [14] [15] . Therefore, it will be reasonable to speculate that the LncRNA uc063iod.1 may be involved in the progression of CAD.
In this study, the expression pattern of LncRNA uc063iod.1 in plasma of the patients with CAD and a variety of other diseases were detected by qRT-PCR.
And we tested the potential correlations between the plasma LncRNA uc063iod.1 levels and clinicopathological features in patients with CAD. The possibility of LncRNA uc063iod.1 to serve as a biomarker for the diagnosis of CAD was discussed. 3) Undergone percutaneous coronary artery angiogram for the first time.
4) Age >50 yrs to <75 yrs. 2) Patients who rejects to take part in the study.
Exclusion Criteria
3) Patients with serious acute infections in recent 4 weeks periods.
Blood Sample Collection
10 ml of arterial blood were collected in EDTA tube from radial artery, after the insertion of the arterial catheter before the administration of anticoagulants.
Plasma were collected after centrifugation at 2000 rpm at 4˚C for 10 mins and stored at −80˚C before use.
RNA Extraction and qRT-PCR
Total RNA was extracted from plasma using TRIzol reagent (Invitrogen, USA) and cDNA synthesis was carried out by 1 μl of RNA, using 5xPrimeScriptRT 
Statistical Analysis
SPSS 20.0 software was used to analyse all data. The test of normality of data was checked by Shapiro-Wilk test. Independent t-test or Mann-Whitney U-test were used to assess the differences in the expression levels of genes between CAD and Non-CAD groups. Continuous variables were tested with student t test and 2 × 2 contingency table analysis of χ 2 was used for categorical variables. Abnormally distributed data were processed using non-parametric Mann-Whitney U test. Kruskal-Wallis test was used to test the significance of expression of the gene with respect to the degree of lesion. The correlation between the expression levels of genes was performed by Spearman correlation coefficient. Finally, the Receiver Operating Characteristic (ROC) curve analysis was performed to analyse the sensitivity and specificity of the expression level of LncRNA uc063iod.1. The area under the ROC curve (AUC) was used to summarise the diagnostic accuracy of the genes. A value of p < 0.05 was considered statistically significant.
Results

Clinicopathological Characteristics of the Study Population
Case control study was designed; blood samples were collected from total 101 patients, which were divided into two groups, 63 patients with CADas Case and 38 Non-CAD as Control. Then we conducted a comparison analysis of clinicopathological characteristics of the study population. In this study we found that CAD patients were aged 64.17 ± 6.60 years, comparable with 61.88 ± 3.93 years in Non-CAD group. There was significance differences between CAD and Non-CAD in status of gender (p = 0.001), hypertension (p = 0.001), HDL (p = 0.042), WBC (p = 0.048), neutrophil (p = 0.027), monocyte (p = 0.027) and HbA1c (p = 0.028), whereas parameters like age, height, BMI, heart rate, diabetes mellitus II, smoking, trop I, LVEF, lymphocyte, TC, TG and LDL could not show any significance difference (Table 1) .
LncRNA uc063iod.1 Expression in the Plasma of CAD and Non-CAD Patients
The expression of LncRNA uc063iod.1 in 63 CAD patients and 38 Non-CAD patients were detected by quantitative real-time polymerase chain reaction. As shown in Figure 1 , the expression level of LncRNA uc063iod.1 in plasma of CAD patients were significantly increased compared with the normal control (p < 0.01). Hence, our data suggested that the expression of LncRNA uc063iod.1 was upregulated in the plasma of patients of CAD. Open Journal of Internal Medicine 
Expression of LncRNA uc063iod.1 in Patients with Respect to the Coronary Artery Lesion
The mean expression level LncRNA uc063iod.1 in plasma of CAD patients found to be statistically significant with respect to numbers of coronary arteries involved, i.e. p < 0.01. The LncRNA uc063iod.1 expression is significantly increased in single vessel, bi vessel and three vessel disease than in non CAD patients. But there was no significant difference between the expression level of LncRNA uc063iod.1 with respect to degree of lesion in coronary arteries among CAD patients (Figure 2 ). Open Journal of Internal Medicine Figure 2 . The mean expression of LncRNA uc063iod.1 in plasma of CAD patients with respect to diseased number of coronary arteries and the control with no lesion. **p < 0.01 and ***p < 0.001.
Expression of LncRNA uc063iod.1 in CAD Patients with Stable Angina Pectoris, Unstable Angina Pectoris and Acute Myocardial Infarction
Plasma levels of LncRNA uc063iod.1 in patients with Stable Angina Pectoris, unstable Angina Pectoris and Acute Myocardial Infarction found to have significant difference with the control (p < 0.01). As shown in Figure 3 , patients presented with SAP and AMI appeared to have significantly higher levels of LncRNA uc063iod.1, although there was no significant difference observed among these three sub-groups (Figure 3 ).
Correlation Ship between LncRNA uc063iod.1 and Coromarker
Coromarker is already an established biomarker of CAD [17] . A case control study done by Yue et al. has claimed Coromarker to be highly sensitive and specific for the diagnosis of CAD. They also validated it for its diagnostic accuracy in a prospective way. They found that patients with overly expressed plasma Coromarker were later diagnosed with CAD during coronary artery angiogram. In this study we also evaluate the expression of Coromaker, and the result was consistent with their findings, i.e. Coromarker is overly expressed in plasma of CAD patients, p < 0.05. We also had bivariate spearman correlation analysis between LncRNA uc063iod.1 and Coromarker which showed the expression of LncRNA uc063iod.1 in plasma was positively correlated with the expression of Coromarker the correlation coefficient r = 0.224 and p = 0.024, shown in Table 2 .
Correlation Ship of genes with Some Clinical Features of CAD and Non CAD Patients
The correlation ship of the genes with clinical features of CAD and Non CAD Table 3 . There were no significant correlation ship establish on status of TC, TG, HDL, LDL, HbA1c.
Plasma LncRNA uc063iod.1 Is Sensitive for CAD
Receiver Operating Characteristic (ROC) curve was used to determine the best positive plasma LncRNA uc063iod.1 reference values to improve its diagnostic value of CAD. The area under the ROC curve (AUC) of LncRNA uc063iod.1 for diagnosing CAD was 0.701 (95%CI: 0.598 -0.804), with the sensitivity 77.8% and specificity 57.9% (Figure 4(a) ). In our study ROC curve analysis of the expression of Coromarker for diagnosing CAD was 0.645 (95% CI: 0.53 -0.752), with the sensitivity of 60.3% and the specificity of 73.7% (Figure 4(b) ). This suggested that upregulation of LncRNA uc063iod.1 in plasma can be used as a biomarker for the diagnosis of CAD. Open Journal of Internal Medicine 
Discussion
Coronary Artery Disease (CAD) is major cause of sudden cardiac death and it usually progresses to myocardial infarction if remain untreated. Among the individuals with CVDs, coronary artery disease accounts for 22% of early deaths and 15% of late death [18] . Various studies have pointed several LncRNAs to be involved in development of coronary artery disease. Genome-wide association studies have found that regions on chromosome 9p21 (Chr9p21) are associated with various diseases including CAD and other coronary heart diseases [19] . The
LncRNA antisense noncoding RNA in the INK4 locus (ANRIL) found on human chromosome 9p21, was the first LncRNA proven to be able to contribute to the susceptibility of CAD [20] . The altered expression of LncRNAANRIL on chromosome 9p21 mediates methylation of p15INK4b and regulates inflammatory responses as a novel component of NF-kB pathway which is associated with the development of CAD [21] [22] . MAPK and NF-kB signalling pathways have been reported to be a central mediator and a key participant of the inflammatory process, and also involved in regulation of atherosclerosis [23] . J-K PAN found that LncRNAH19 regulates atherosclerosis by activating the MAPK and NF-kB signalling pathway [24] . Recent study claimed LncRNAZFAS1 and LncRNACDR1AS showed significant differences in their circulating level between Acute Myocardial Infarction (AMI) patients and control subjects and they found that the expression of LncRNAZFAS1 is reduced and expression of LncRNACDR1AS is increased in AMI [25] . In another study by R. Kumaraswamy et al., found that LncRNA uc022bqs.1 was overly expressed in heart failure patients following AMI incident. And they discovered the LncRNA uc022bqs.1 can predict the survival in patients with heart failure [5] . Therefore, it can be suggested that
LncRNAs are closely associated with the development of Coronary Heart Diseases; from atherosclerotic cardiovascular diseases (ASCVD) to chronic heart failure. Therefore the LncRNAs have potential to be a great breakthrough in diagnosis and management of cardiovascular diseases.
LncRNA uc063iod.1 being host gene of mir-143 and mir-145, is a crucial regulator of cardiac cell differentiation and homeostasis [26] . In our study we found that the expression of plasma LncRNA uc063iod. [27] .
The positive correlation ship between the level of LncRNA uc063iod.1 and hypertension in CAD patients may be explain by linking up with this study, but the negative correlation between the level of LncRNA uc063iod.1 and hypertension in Non CAD patients cannot be explained on the basis of this study. So the exact mechanism underlying for these correlations cannot be explained and need further study. We were not able to establish any statistical significant correlation ship between plasma expression level of LncRNA uc063iod.1 with HbA1c and lipids among CAD patients. And it should be noted that all these findings are very preliminary in view of low sample size.
Limitation and Conclusion
The study was conducted in a Chinese Han Population who underwent coronary artery angiogram in Zhongda Hospital, Nanjing, China. Further studies expanded to different population groups and regions may ensure the true significance of the association between LncRNA uc063iod.1 and CAD. Selection bias might have affected our results. The sample size is relatively very small. Therefore, multicentre large number of studies are needed to be conducted for validation and consideration of LncRNA uc063iod.1 as biomarker of CAD. In conclusion, the expression for LncRNA uc063iod.1 was upregulated in the plasma of patients with CAD. However, the mechanism and pathway of the LncRNA uc063iod.1 in progression of CAD need further exploration.
